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- Purpose and Need « Improving Decision Making for Conservation Management Progress To Date
.  Workshop gathering 16 leaders in ,
. Salmonids (salmon and trout) * Need salmoniq genetic, qemographic,
r“",4 * Keystone species for ecological, economic, and cultural * Organizations need to prioritize stream segments, populations, and types of conservation actions (e.g., monitoring, habitat restoration, reduced harvest a.nd halgltat moc.ulelmg ol 19 _
: systems quotas) to manage salmonids under a changing climate d|§cuss INEEEUIE dem.o.-genetlcs
* Many species are in decline as a result of habitat loss, * Current decisions often are made using incomplete data, non-replicable methods, and inadequate understanding of uncertainty (Hand et al. in prep) Wi se?lmomd vuln.erablllty MOR's
harvest, invasive species, and fish hatcheries (Lichatowich * Population vulnerability (i.e., risk) analyses (VA) are needed but robust Decision Support System (DSS) and tools are lacking X I\/Iode.ll.ng chighgs dlscovgr .
2001, Quinn 2005, Muhlfeld et al. in press) * Remote sensing and landscape genomics offer enormous untapped potential and should be integrated (with ecology and demography) to facilitate surprlsmgIY strqng relatlons_hlpS
* All species are sensitive to changes in stream flows and S conservation decision making (Schwartz et al. 2009, Whited et al. 2013, Hand et al. in prep, Kovach et al. in prep) between climatic anGiSCleHE

variables (Kovach et al. in prep,
Hand et al. in prep) :

temperature (because ectothermic) (Schindler et al. 2003,
Quinn 2005, Naiman et al. 2009, Morris and Stanford 2011)

Solution by B " i Developed and applied a novel
= * Develop the Riverscape Analysis Project (RAP; Whited et al. 2013) into a DSS to provide DA i demo-genetic modeling approach
e I I I I .200—630 . CI:d hrgd dddlwt’el mdpclixt”o
\ conceptual understanding, methodological guidelines, easy data access, and web tools for - to bull trout (Landguth et al. 2014)
o C p . _ 3 e 5 .1499«4161 : .
aguatic species (salmonids), riverscape demo-genetic connectivity, and climate change VA . 1 Survey sent to 25 potential end-
P BT B - S B e e o S T B iRl N B/ el A, .\ users requesting information on )
Vulnerability Assessment Guidelines to Help Decision Makers | SR their DSS and primary data needs
Flgure 1 BuII trout (Salvel/nus Figure 2. Chinook salmon CohcePtuaI framework and understar?dlng of VA N Figure 6. RAP data extraction tool allows habitat complexity metrics to be w ’ BemOte.Iy sensed data on flood ‘) \\\
confluentus) are highly sensitivis (Oncorhynchus tshawy SR the * Guidelines on necessary elements to improve comparability and robustness of results extracted for any sub-watershed. inundation and freeze thaw cycles V¥ %
climate change, reHO SIS o ofthe largest salmon (Welghlpg >130 Ibs.) and - Conceptual modeling of ecological system and climate stressors being added to RAP (Fig. 11) .
? coldest water habitats of all salmonids. one of the key species in salmon . _ ! \ | . .
iy Like most trout, bulls are non- fisheries. Chinook, like most other < — Types of data and their potential use in conducting VA where S <@ _0 [Feurer Genetic data being gathered from
o guecrofrious {remain fugyater salmon, are'gfiagronpus, spendiie vulnerability = f(exposure, sensitivity, adaptive capacity); emphasis on integration of remote sensing S S SRR st o etinct ond dowsions s | labs and scientists across the nation
ﬁ throughout their lives). most of its life in the open ocean. . . axt B v
NS and genomics data and approaches (Luikart et al. 2003, Schwartz et al. 2009) o
< Q 0 - . a1 e FreezefThaw Subwatershed Extraction Tool £ Cy W . ‘
H\ﬁ ‘ — Exploration of multiple extents and resolutions of fish population structure and data representations b : habitat g Y % D ’
N 1 y { f d . . L e ear / | it .‘ = FT Subwatershed extraction N\
Climate Change — Explicit consideration of life stages, life histories, and habitat connectivity b =y ;ﬁ’;‘fi’ci"t'oy D ——
| b e ? e
* Conservative projections of climate change over the next — Assessment of sensitivity and uncertainty of data and methods S| s | be
100 years suggest regional warming of 3-5°C and e T | e [
recipitation changes of up to 20%, with particular B | o
SaiTe !O n - g P 3 P FagiEcess to Data *~ . ', '\ ®a Sl SR | S P paer sub- P |
impacts to timing of stream flow peaks and lows (IPCC AR4) L Baseline climate data and scenario projections T e . [watershed. $
. . . . - 5
— Map-based links to available genetic and demographic data _ -~ - Figure 8. Chinook ’ :
' ' - f ] . . e P . SERT S| tress ind -
L — Remotely sensed metrics for habitat quality and complexity and spatio-temporal habitat availability ~e ?;Orgg; erffen'ﬂyex | FieyfERN{cealiihavi ot e traction SRR
& Change by 2080s : ! ; y . , . . Freeze/Thaw metrics to be extracted for any sub-
(freeze-thaw dynamics and water inundation timing) | oy available on the -
NN RAP web site o '
- ; W” ! c : ¥
@ L illustrating an .
Vulnerability Analysis Web Tool s - -
y \ . . . ‘ \ 7 lvisualize combined NEXt Steps
[ J a - - ] ) - . . .
Web-based tools to integrate RAP anfj .user pr0\{|ded leata into VA mco.rporatlng.necessary compongnts - % clllmatj anld hat;)lylgt * Practitioner guide for minimum
Figure 3. Projected increases in ¢+ * Worked examples of VA and connectivity modeling (Fig. 9, Hand et al. in prep; Fig. 10, Kovach et al. in prep) - & - :seattrfcs"“ Rl required components of VA
stream temperature across the ’ . y - .
Pacific Northwest by the 2080s (Wu * Worked examples of vulnerability
etal. 2012) Rlverscape GenetICS Web TOOI COmponents/assessments in
* Genetic/genomic data are increasingly available to help predict species” adaptive capacity and riverscape population connectivity (gene flow and dispersal) collaboration with end-users
\ « Web-based tool to integrate RAP and user-provided demographic and genetic data to investigate specific relationships between climatic variables and local- # - Development of web-based tools
2 and meta-population responses (adaptive potential, connectivity) ' with, and for, end users
© * Riverscape genetics tools can streamline the acquisition, visualization and analysis-of genetic data to greatly aid future conservation planning and research. » Quantify how our tools improve
% decision making and conservation (3
saimon R2 = 0.262, P = 0.009 v e
per e RO ;..o s:ccincad References |
F| ure 4 Pro'ected Chan es in mean — N ) ] E Hand et al. In prep. Assessing uncertainty and using replication in riverscape genetics modeling: the impacts of
g ] g = + (Cascades genetIC data was hlghly g climate and.habitat on genet.ic diversity . . . 5 Y
SUI‘T:H:Y\GF Stream ﬂOW aCross the ! :‘_;—h : il:;n;.::r Correlated W|th Winter _: od 'P‘;Eé'I’:tteori‘;‘:‘;23';;‘11225;'g;?t:e(;:f::?)t'hzeoﬁiérgsz)/c:srsr';Ef;i:é:’g:g;:::;chh\;\/:gr:.'ngGVOUF’S X
PaCIfIC NorthweSt by the 20805 (Wu .’ L_;—E i A K . . + Lower Columbia prECipitation and % Flgu re 10 Cu rrent o JoLnt:se,rf.OX.e,rCT].n(]Z.erl\lAtaLFl?erllj,l.EnAFIIIVrIT;?'Zi;Ra;g;.1é(;iif:i£§5t?nrl§¥?r;g.smézrrerzgal?Zéimes of bu.IItr.out and assessing
fA 2O [ it : ", e @ saimen summer max project work is ch:aecﬁztteflflfri ;frf;f.téﬁLZ'LTthdvﬁzgﬁglge??ez?st;iIbhuanbltritust' O v stom scross¥he Colimbla Ve 4 .
- temperatu re fOI‘ . ) : : v ! : |”Um|nat|ng the La:j;:]tlhm,F:E|.ICLé,tIg.ncs.fl(\)/lrur:ﬁ‘tezlag,ols.usl?w:p\ll:sl?z[?l).lllzt(;/i4. Combining demographic and genetic factors to assess ”
00 — A N N . . . . population vulnerability in stream species. Ecological Applications. Available from
. o _ Summer max temperature (Standardized) J metapop UIa.‘tlonS m.the Froportion valley bottom rdatl(?nshlp b.etween. L'hf:t?c://qxhd(ji.ngZ/()lgl‘liglo/la-(\j\L/l'iﬁ‘1tR' B ory Of The Pacifie Salmon Crisis1 edition. IEland#R -’
';390 COIUmbIa Rlver BaSII’], genetlc dlverSIty (aIIEIIC IfNaaSE;lr\]/IgCto,n'.D:C. .odlmon Ithou Ivers: Istory € FacITiC Salmon Crisisi edition. Isian ress,
£x " - Monitoring gene flow richness) and easily e MR B o v g
2 7= Cascades R2 = 0561, P=0.002 . X . ; > ; \ e : :
: 85, 1| Jom Doy 2 =09, =003 — and adaptive capacity measured (e.g., remote o TEAPRETL s e
E 5, "+ Casates can greatly inform our 5 sensed) habitat metrics, e e oL A e === G
_rcc %% . :L‘_;L_ : il:;n;::r understanding Of the _: potentia”y a”owing the R.rJi.pl;lfi;r?]agc,(js.yl\s/lt.el;ln.Szg%i._Zazcsiﬁc salmon, marine-derivecll nutrients and the characteristics of aquatic and
E TQU' g - S E . + Ll-:lwer[}:ulumbia impacts of climate on ﬁu projection of genetic Sl:‘i_nr;,IT- PbZ(E)O?\)l Tgelsbihaviorlfr]d Vf/col\l/?gv of Ealf/ilﬁé sal(rjnor% angtrOUF-Uni\éexitJv gf 'Was;(i)rz)itos Prft?SS-l
5 Efa| e Figure 5. Scenarios of climate 2 T ) genetic diversity, ‘ diversity across space B obvr oo et ) o i
gf f-vE 10 —&—Fomging, migrating and overwintering Change may red uce availa ble Preci:m}g;(mm) f‘,’; . iy - ! ConnectiVity, and futu re and tlme for use in Eerspe;:tivje.'lcgép'w in'i..Ak..Cushmanya,md F. Huettman (.eds).S.patiaICorgplixity,Infc;rmatics and Animal
ha bltat for Salmonids (here; for i ::lf:;::n ;L,mo,,mﬂapopu,aﬁon 1 200 -2 T S R _ _ 2 th reats tO Salmonids VUInerabi“ty assessments Wh?c;%?gfgf?js.pl?i:r?bear'll,OMI.\./:..Llorang,andJ.A.'Stanfodrd.2013..Eftima:tio.n ofjuvenile salir:ﬁondhabit/a'\tin.

(Hand et al. in prep) (Kovach et al., in prep)

bull trout; Jones et al. 2013)
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